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ABSTRACT 
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mmmwm:\ 14 dec 2001 



USE OF GROWTH HORMONE (HGH) FOR THE TREATMENT OF SEXUAL 

FUNCTIONAL DISTURBANCES 

The invention relates to the use of the human growth hormone (hGH, 
GH) either on its own or in combination with active substances which 
result in GH stimulation, have an effect which is analogous to GH or which 
promote the release of IGF-I in the production of medicaments which are 
used to treat sexual functional disturbances in both sexes. The invention 
also relates to a method for feating the above-mentioned dysfunctions. 
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PRELIMINARY AMENDMENT 



IN THE SPECIFICATION 



Please amend the specification as follows: 



Administration of Growth Hormone (hGH) for Therapy of Sexual Functional Disorders 



Technical Field 

[001] This invention concerns the introduction of human growth hormone (hGH, GH) for the 
manufacture of medicaments for the treatment of sexual functional disorders in both male and 
female patients as well as the specific methods of treatment undertaken. 

Background of the Invention 

[002] Symptoms indicating sexual functional disorders are, for example, lack or loss of libido, 
problems relating to orgasms, insufficient lubrication and erectile dysfimction (ED). It could be 
deduced fi-om certain cases that the basic aetiologies leading to these sexual fimctional disorders 
were due to a number of different reasons. Apart from the cases of mixed aetiologies, vascular 
(arterial, venous), psychogenic, neurogenic, medicamentous-induced and cavemous sexual 
functional disorders are also differentiated. 

[003] Taking into consideration the nature of the underlying aetiologies, causal therapy of the 
sexual functional disorders is undertaken whenever possible. Up till now this method of therapy 
has only proved successful in the rare cases (e.g. by psychotherapy, hormone treatment, a change- 
over of medication) so that the main methods of therapy still remain unspecific. 

[004] There are many different methods of therapy available for males with ED compared to 
those available for females with sexual fimctional disorders. These include oral, topical, 
intracavemous, intraurethral and also a combination of drugs. These methods do not constitute a 
causal therapy, rather the aim is to achieve a direct or indirect relaxation (flaccidity) of the corpus 
cavemosum smooth musculature and the penile arteries. Together with an increase of blood 
circulation, penile erection is achieved. Furthermore, the vacuum pump, arterial shunt procedure, 
venous closure operations and penile prosthesis implantations are also methods used for therapy. 
Until the introduction of sildenafil (VIAGRA®), the most widely used form of therapy involved 
the administration of intracavemous vasoactive substances. At the present time, sildenafil is used 



as the so-called „first line therapy" providing there are no known contraindications. The oral 
phosphodiesterase type 5 inhibitor (PDE5) does not provide a basis for causal therapy. With the 
inhibition of PDE5, hydrolysis of cyclic guanosinmonophosphate (cGMP) of an intracellular 
second messenger is prohibited, resulting in relaxation of the corpus cavemosum smooth 
musculature. This effective mechanism is assumed beneficial for the increase of lubrication in 
women, however, recent studies have yet to prove its effectivity. 

Summary of the Invention 

[005] The aim of this innovative breakthrough was to present a new therapy for both males and 
females suffering from sexual functional disorders. 

Q [006] Surprisingly, it has been shown that the growth hormone (hGH) plays an essential role in 

2 sexual stimulation, as an enormous unexpected increase of this hormone was seen to be present at 

;f ^ the onset of sexual stimulation. 

r [007] The focal point of this breakthrough is therefore the use of hGH for the manufacture of 

H medicaments for the treatment of sexual functional disorders in both males and females with e.g. 

W lack or loss of libido, problems relating to orgasms, insufficient lubrication and erectile 

i!3 dysfunction and for the therapy of the aforesaid functional disorders. 

[008] Accordingly, the present invention is a method of treating female and male sexual 
functional disorders that includes administering an effective amount of growth hormone. The 
sexual functional disorder is manifested by a lack or loss of libido, problems relating to orgasms, 
insufficient lubrication, or erectile dysfunction; there is an insufficient increase in hGH 
concentration occurs during sexual stimulation or a hGH deficiency exists. A further aspect is the 
use of hGH for the therapy of functional disorders in synergic combination wilii effective 
substances which result in GH stimulation, induce a GH analogous effect or promote IGF-I 
release. 



3 



Brief Description of the Drawings 
[010] Figure 1 shows the average values and standard deviations of the growth hormone (hGH) 

concentrations (ng/ml) in cavernous and peripheral blood samples taken from 35 healthy 
probands during the four different phases of the penile erectile tissue (flaccidity, tumescence, 
rigidity and detumescence). 

[Oil] Figure 2 shows the average values and standard deviations of the growth hormone (hGH) 
concentrations (ng/ml) in the cavernous and peripheral blood samples during the three different 
penile phases (flaccidity, tumescence and detumescence) in 36 patients with erectile dysfunction. 
Rigidity was not achieved due to disorder of patient. The axis scale was selected as in Figure 1 in 
order to demonstrate clearly the difference (P<0.05). 

[012] Figure 3 shows the average values and standard deviations of the dose-dependent 
decrease in relaxation of 12 human corpus cavemosum strips after apphcation of recombinant 
hGH. 

H [013] Figure 4 shows the average values and standard deviations of dose-dependent increase of 
in cyclic guanosinmonophasphate (cGMP) of 3 human corpus cavemosum strips respectively, 
Q following incubation with recombinant hGH or sodium nitroprusside (SNP). Incubation with SNP 

was carried out using a concentration of 0.01 and 1 ^Mol. For this reason, no value for SNP was 

achieved with 0.0001 ^iMol. 

Detailed Description of the Invention 

[014] In order to gain a better understanding of the physiology of a naturally induced erection 
and the pathophysiology of erectile dysfunction, a new method of investigation was developed. 
This involved detection of endogenous human neurotransmitters, neuromodulators and hormones 
which might have some connection with an erection or its sexual function. These new methods of 
investigation aim to improve the diagnostics and therapy (application of endogenous substances 
and causal therapy) for those patients with sexual functional disorders. 
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[015] Blood was taken simultaneously from the corpus cavemosum (CC, cavernous) and the 
cubital vein (CV, peripheral) in 35 healthy probands during the phases of flaccidity, tumescence, 
rigidity and detumescence. Audiovisual and tactile means were then provided to aid sexual 
stimulation (Figure 1). The procedure involving 36 patients with ED was identical to that of the 
healthy probands with the exception of blood withdrawal during the rigidity phase, (this penile 
erection phase cannot be achieved in patients with ED) (Figure 2). The hGH concentrations were 
determined with an immunoradiometric assay (IRMA). This form of investigation resulted in 
several new findings. 

[016] The highest increase of hGH concentration was found during tumescence, namely the 
point in time when sexual stimulation is at its peak. The peripheral and cavemous hGH 
concentrations showed no significant differences in direct comparison with all penile phases. 
Peripheral blood withdrawal proved sufficient. When comparing the healthy probands with the 
patients, there were significant differences with regards to the hGH concentrations, in particular, a 
significantly reduced increase of the hGH concentration during the timiescence phase. 

[017] These data show for the first time the surprising causal connection of hGH formed by the 
hypophysis with sexual stimulation and the resulting penile erection. The reduced expression of 
hGH on sexual stimulation in patients is further proof for the significance of this hormone, the 
lack of which is coimected with sexual functional disorders aad erectile dysfunction in this study, 

[018] By means of extensive in vitro investigations using human corpus cavemosum (CC) tissue 
as well as the in vivo results described, important indications could be deduced for the possible 
physiological coimections between hGH and penile erection. Organ bath experiments (in vitro 
method to evaluate the relaxing properties of substances) with human CC were carried out to 
assess dose-dependent relaxations following appUcation of hGH (Figure 3). 

[019] Incubation experiments (in vitro method to evaluate the content of cychc nucleotides in 
tissues in response to drug exposition, in this case cGMP, after incubation with various 
substances) with human CC were shown to have dose-dependent higher cGMP concentrations 



after application of hGH than was the case after incubation with sodium nitroprusside (SNP), a 
classic NO donator (Figure 4). 

[020] Based on our human findings, it can be assumed that hGH plays a decisive role in sexual 
fimction (sexual stimulation), in particular, in penile erection. Furthermore, it was shown that the 
peripheral reaction of hGH induced an increase of cGMP, thereby physiologically forming a link 
between relaxation of CC with that of the ensuing erection. Due to the anatomical similarities in 
the structure of the penis and the clitoris and the physiological conformities regarding sexual 
stimulation (e.g. congestion of the genital organs mediated by neurotransmitter on relaxation of 
the smooth musculature), the described reaction of hGH in males must also apply to females too, 
since hGH is produced by the hypophysis in both sexes, therefore the same effect must also be 

^ evident in both sexes. 

□ 

:^ [021] With reference to the effect of hGH, it is ahready known that hGH does not focus on any 
particular tissue and that the activity and metaboUsm (anabolic) is increased in different tissues in 
both men and women. The growth hormone stimulates, for example, body growth (substitution in 

:U insufficient hGH-caused hyposomia) and protein metabolism (possible indication in cachexia, 
severe bum injuries and also anaboUc abuse). Under the influence of hGH, an insuUn-like growth 

ill 

: "SB- 

factor I (IGF-I) is formed mainly in the liver but also in other tissues. This polypeptide (IGF-I) 
j5 plays a significant mediating role in the process induced by hGH (Merimee T.J. and Grant M.B.: 
Growth hormone and its disorders. In: Principles and Practice of Endocrinology and MetaboUsm. 
Edited by Becker, K.L., Philadelphia, J.B. Lippincott Company, pp. 125-134, 1990). 

[022] The most recent findings in humans show that there is a systemic increase of NO 
(nitric oxide) and cGMP under a substitution of recombinant produced hGH (r-hGH) in patients 
with hGH deficiency (Boger R.H. et al.: Nitric oxide may mediate the hemodynamic effects of 
recombinant growth hormone in patients with acquired growth hormone deficiency. J. Clin. 
Invest. 98: 2706-2713, 1996). This NO-cGMP path presents a very important positive 
significance in achieving penile erection (Bumett A.L. et al.: Nitric oxide: a physiologic mediator 
or penile erection. Science 257: 905, 1993). Likewise, recent findings derived fi"om animal 
experiments using rats were able to show that an increase of NOS (nitric oxide synthase)- 
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containing nerves (generating NO) in CC and dorsal penile nerves occurred under substitution of 
hGH. This took place despite initiation of neurogenic damage some weeks before (Jung G.W. et 
al: Growth hormone enhances regeneration of nitric oxide synthase-containing penile nerves after 
cavemous neurotomy in rats. J. Urol. 160: 1899-1904, 1998). The patent W098/42361 (Human 
erectile dysfunction and methods of treatment) stems from these results and describes the 
indication of hGH therapy for the prevention and treatment of neurogenic erectile dysftinction of 
different aetiologies (condition following extensive pelvic operations or pelvic trauma, diabetes, 
alcoholism and aging process). 

[023] Our findings on human models show for the first time a positive causal connection 
between sexual stimulation, increase of hGH and penile erection. The reduced (often totally 
lacking) increase of hGH in patients with ED emphasizes the importance of this hormone. The in 
vitro data conclude that the NO-cGMP path is activated by hGH, leading to relaxation of the CC, 
thus resulting in penile erection. 

[024] The appropriate therapy for all patients (both sexes) with sexual functional 
disorders includes peripheral blood sample to determine the basal hGH concentration. This form 
of therapy is undertaken independent of the underlying aetiology (ies). Following this, a further 
blood sample is taken under sexual stimulation (audiovisual, tactile) in order to detect the 
stimulated hGH concentration. In cases of insufficient or no reaction at all to sexual stimulation 
(e.g. lubrication, penile erection) and inadequate increase of hGH concentration, a continuous, 
strictly controlled therapy with hGH should ensue for a certain period of time (e.g. 2 - 6 months). 

[025] Suitable pharmaceutical preparations for therapy include solid or liquid forms of 
administration for oral intake, such as tablets, capsules or emulsions, parenteral forms of 
administration for injection or non-invasive application or transdermal topical systems, such as 
plasters, creams, gels, lotions or transdermal films. The administered amount for successful 
therapy lies between 0.01 and 500 mg per dosage unit; reconmiended is between 0.1 and 100 mg. 



[026] Improvement of therapy outcome can be achieved by administration of a 
combination of medicaments containing, besides hGH, a synergic combination of substances 
which lead to GH stimulation, induce a GH analogous effect or promote IGF-I release. 

[027] These substances do not have to be combined into one particular medication, but 
can be administered in separate suitable galenic preparations to be taken at the same time or taken 
separately according to the specific course of therapy. It is essential that the specialist instructs 
and informs the patient with regards to the suitable dosage or in which combination the 
medicaments should be taken, likewise which substance should be administered to ensure the best 
possible therapy outcome. Furthermore, it is permissible to combine several of the named 
substances to treat the individual patient accordingly. 

[028] The suitable substances to be used as a combination therapy in order to achieve 
GH stimulation are familiar to the speciaUst. For example, arginine, alpha 1 and alpha 2-agonists, 
such as clonidine, norepinephrine or salbutamol, glucagon, pyridostigmine, galanine, GH- 
releasing hormone, NPY (nexiropeptide Y) and dopamine agonists, such as apomorphine, 
quinpirole or cabergoline. 

[029] Suitable substances which induce a GH analogous effect include, for instance, 
GHRP (growth hormone, releasing hexapeptide, hexareline), GH releasing peptide 1, 2, 6 and 
non-peptidergic agonists of growth hormone releasing peptide such as MK 0677, EP 51389 (2- 
methylalanyl-2-methyl-D-tryptophyl-2-methyl-D-tryptophanamide), L 692429 (3-amino-3- 
methyl-N4(3R)-23,4,54etrahydro-2-oxo-l-[[lH4etrazol-5-yl)[l,r-biphen 
l-benzazepine-3-yl]butanamide], or L 692585 (3-[[(2R)-2hydroxypropyl]amino]-3-methyl-N- 
[(3R)-2,3,4,54etrahydro-2-oxo-14[2'<lH-tetrazol-5-yl)[l,r-biphenyl]-4-yl]me%^^ 
benzazepine-3-yl]-butanamide). 

[030] Suitable substances which promote IGF~I release include, for example, 
cannabinoide such as e.g. HU-210 (3-(l,l-dimethylheptyl)-6a,7,10,10a-tetrahydro-l-hydroxy-6,6- 
dimethyl-6H-dibenzo[b,d]pyran-9-methanol) or serotonine receptor agonists such as e.g. 8-OH 
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DP AT (8-hydroxy-2-dipropylamino)tetraline), or SC 53116 (4-amino-5-chloro-N-[[(ls,7aS)- 
hexahydro4H-pyrrolizine-l-yl]methyl]-2-methoxy-benzainide) 



IN THE CLAIMS 



Please cancel claims 1-11 without prejudice or disclaimer. Add new claims 12- 

18. 

12. (New) A method of treating femaled and male sexual functional disorders 
comprising administering an effective amount of a growth hormone, wherein the sexual 
functional disorder is manifested by lack or loss of libido, problems relating to orgasms, 
insufficient lubrication, or erectile dysfunction and wherein insufficient increase in hGH 
concentration occurs during sexual stimulation or a hGH deficiency exists. 

13. (New) The method of claim 12, wherein the growth hormone is 
administered in combination with a substance that leads to GH stimulation. 

14. (New) The method of claim 12, wherein the growth hormone is 
administered in combination with a substance that induces a GH analogous effect. 

1 5 . (New) The method of claim 1 2, wherein the growth hormone is 
administered in combination with a substance that promotes IGF-I release. 

16. (New) A method of treating female and male sexual functional disorders 
comprising administering an effective amount of a substance that leads to growth hormone 
stimulation, wherein the sexual functional disorder is manifested by lack or loss of libido, 
problems relating to orgasms, insufficient lubrication, or erectile dysfunction and wherein 
insufficient increase in hGH concentration occurs during sexual stimulation or a hGH deficiency 
exists. 

17. (New) A method of treating female and male sexual functional disorders 
comprising administering an effective amount of a substance that induces a growth hormone 
analogous effect, wherein the sexual functional disorder is manifested by lack or loss of libido, 
problems relating to orgasms, insufficient lubrication, or erectile dysfunction and wherein 



insufficient increase in hGH concentration occurs during sexual stimulation or a hGH deficiency 
exists. 

1 8, (New) A method of treating female and male sexual functional disorders 
comprising administering an effective amount of a substance that promotes IGF-1 release, 
wherein the sexual functional disorder is manifested by lack or loss of libido, problems relating 
to orgasms, insufficient lubrication, or erectile dysfunction and wherein insufficient increase in 
hGH concentration occurs during sexual stimulation or a hGH deficiency exists. 
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(MARKED UP VERSIOIN) 
Administration of Growth Hormone (hGH) for Therapy of Sexual Functional Disorders 

Technical Field 

[001] This invention concerns the introduction of human growth hormone (hGH, GH) for 
the manufacture of medicaments for the treatment of sexual functional disorders in both male 
and female patients as well as the specific methods of treatment undertaken. 

Background of the Invention 
[002] Symptoms indicating sexual functional disorders are, for example, lack or loss of 
libido, problems relating to orgasms, insufficient lubrication and erectile dysfunction (ED), It 
could be deduced fi-om certain cases that the basic aetiologies leading to these sexual 
functional disorders were due to a number of different reasons. Apart fi-om the cases of mi^d 
aetiologies, vascular (arterial, venous), psychogenic, neurogenic, medicamentous-induced and 
cavernous sexual functional disorders are also differentiated, 

[003] Taking into consideration the nature of the underlying aetiologies, causal therapy of 
the sexual functional disorders is undertaken whenever possible. Up till now this method of 
therapy has only proved successful in the rare cases (e.g. by psychotherapy, hormone 
treatment, a change-over of medication) so that the main methods of therapy still remain 
unspecific. 

[004] There are many different methods of therapy [are] available for males with ED 
compared to those available for females with sexual functional disorders. These include oral, 
topical, intracavemous, intraurethral and also a combination of drugs. These methods do not 
constitute a causal therapy, rather the aim is to achieve a direct or indirect relaxation 
(flaccidity) of the corpus cavemosum smooth musculature and the penile arteries. Together 
with an increase of blood circulation, penile erection is achieved. Furthermore, the vacuum 
pump, arterial shunt procedure, venous closure operations and penile prosthesis implantations 
are also methods used for therapy. Until the introduction of sildenafil (VIAGRA®), the most 
widely used form of therapy involved the administration of intracavemous vasoactive 
substances. At the present time, sildenafil is used as the so-called „first line therapy" 
providing there are no known contraindications. The oral phosphodiesterase type 5 inhibitor 
(PDE5) does not provide a basis for causal therapy. With the inhibition of PDE5, hydrolysis 
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of cyclic guanosinmonophosphate (cGMP) of an intracellular second messenger is prohibited, 
resulting in relaxation of the corpus cavemosum smooth musculature. This effective 
mechanism is assumed beneficial for the increase of lubrication m women, however, recent 
studies have yet to prove its efifectivity. 

Summary of the Invention 

[005] The aim of this innovative breakthrough was to present a new therapy for both males 
and females suffering from sexual ftinctional disorders. 

[006] Surprisingly, it has been shown that the growth hormone (hGH) plays an essential role 
in sexual stimulation, as an enormous unexpected increase of this hormone was seen to be 
present at the onset of sexual stimulation. 

[007] The focal point of this breakthrough is therefore the use of hGH for the manufacture 
of medicaments for the treatment of sexual functional disorders in both males and females 
with e.g. lack or loss of libido, problems relatmg to orgasms, insufficient lubrication and 
erectile dysfunction and for the therapy of the aforesaid functional disorders. 

[008] Accordingly, the present invention is a method of treating female and male sexual 
fixnctional disorders that includes administering an effective amount of growth hormone. The 
sexual functional disorder is manifested by a lack or loss of libido, problems relating to 
orgasms, insufficient lubrication, or erectile dysfunction; there is an insufficient increase in 
hGH concentration occurs during sexual stimulation or a hGH deficiency exists. A further 
[issue] aspect is the use of hGH for the therapy of functional disorders in synergic 
combination with effective substances which result in GH stimulation, induce a GH 
analogous effect or promote IGF-I release. 

[009] [The scientific results described are emphasized as follows:] 

Brief Description of the Drawings 
[010] Figure 1 shows the average values and standard deviations of the growth hormone 
(hGH) concentrations (ng/ml) in cavernous and peripheral blood samples taken from 35 
healthy probands during the four different phases of the penile erectile tissue (flaccidity, 
tumescence, rigidity and detumescence). 



[Oil] Figure 2 shows the average values and standard deviations of the growth hormone 
(hGH) concentrations (ng/ml) in the cavernous and peripheral blood samples during the three 
different penile phases (flaccidity, tumescence and detumescence) in 36 patients with erectile 
dysfunction. Rigidity was not achieved due to disorder of patient. The axis scale was selected 
as in Figure 1 in order to demonstrate clearly the difference (P<0.05), 

[012] Figure 3 shows the average values and standard deviations of the dose-dependent 
decrease in relaxation of 12 human corpus cavernosum strips after application of recombinant 
hGH. 

[013] Figure 4 shows the average values and standard deviations of dose-dependent 
increase of cyclic guanosinmonophasphate (cGMP) of 3 human corpus cavernosum strips 
respectively, following incubation with recombinant hGH or sodium nitroprusside (SNP), 
Incubation with SNP was carried out using a concentration of 0.01 and 1 i^Mol. For this 
reason, no value for SNP was achieved with 0.0001 [iMoL 

Detailed Description of the Invention 

[014] In order to gain a better understanding of the physiology of a naturally mduced 
erection and the pathophysiology of erectile dysfunction, a new method of investigation was 
developed. This involved detection of endogenous human neurotransmitters, neuromodulators 

and hormones which might have some connection with an erection or its sexual function. 
These new methods of investigation aim to improve the diagnostics and therapy (application 
of endogenous substances and causal therapy) for those patients with sexual functional 
disorders. 

[015] Blood was taken simultaneously from the corpus cavernosum (CC , cavernous) and the 
cubital vein (CV, peripheral) in 35 healthy probands during the phases of flaccidity, 
tumescence, rigidity and detumescence. Audiovisual and tactile means were then provided to 
aid sexual stimulation (Figure 1) . The procedure involving 36 patients with ED was identical 
to that of the healthy probands with the exception of blood withdrawal during the rigidity 
phase, (this penile erection phase cannot be achieved in patients witi ED) (Figure 2 ). The 
hGH concentrations were determined with an immunoradiometric assay (IRMA). This form 
of investigation resulted in several new findings. 



[016] [l.]The highest increase of hGH concentration was found during tumescence, namely 
the point in time when sexual stimulation is at its peak. [2.]The peripheral and cavernous hGH 
concentrations showed no significant differences m direct comparison with all penile phases. 
Peripheral blood withdrawal proved sufficient. [3.] When comparing the healthy probands 
with the patients, there were significant differences with regards to the hGH concentrations, in 
particular, a significantly reduced increase of the hGH concentration during the tumescence 
phase. 



[017] These data show for the first time the surprising causal connection of hGH formed by 
the hypophysis with sexual stimulation and the resulting penile erection. The reduced 
expression of hGH on sexual stimulation in patients is further proof for the significance of 
this hormone, the lack of which is connected with sexual functional disorders and erectile 
dysfunction in this study. 



[018] By means of extensive in vitro investigations using human corpus cavemosum (CC) 
tissue as well as the in vivo results described, important indications could be deduced for the 
1^ possible physiological connections between hGH and penile erection. [l.JOrgan bath 

S experiments (in vitro method to evaluate the relaxing properties of substances) with human 

CC were carried out to assess dose-dependent relaxations following application of hGH 
?• (Figure 3) . 



[019] [2.]Incubation experiments (in vitro method to evaluate the content of cyclic 
nucleotides in tissues in response to drug exposition, in this case cGMP, after incubation with 
various substances) with human CC were shown to have dose-dependent higher cGMP 
concentrations after application of hGH than was the case after incubation with sodium 
nitroprusside (SNP), a classic NO donator (Figure 4 ). 

[020] Based on our human findings, it can be assumed that hGH plays a decisive role in 
sexual function (sexual stimulation), in particular, in penile erection. Furthermore, it was 
shown that the peripheral reaction of hGH induced an increase of cGMP, thereby 
physiologically forming a link between relaxation of CC with that of the ensuing erection. 
Due to the anatomical similarities in the structure of the penis and the clitoris and the 
physiological conformities regarding sexual stimulation (e.g. congestion of the genital organs 
mediated by neurotransmitter on relaxation of the smooth musculature), the described reaction 
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of hGH in males must also apply to females too, since hGH is produced by the hypophysis in 
both sexes, therefore the same effect must also be evident in both sexes. 

[021] With reference to the effect of hGH, it is already known that hGH does not focus on 
any particular tissue and that the activity and metabolism (anabolic) is increased in different 
tissues in both men and women. The growth hormone stimulates, for example, body growth 
(substitution in insufficient hGH-caused hyposomia) and protein metabolism (possible 
indication in cachexia, severe bum injuries and also anabolic abuse). Under the influence of 
hGH, an insulin-like growth factor I (IGF-I) is formed mainly in the liver but also in other 
tissues. This polypeptide (IGF-I) plays a significant mediating role in the process induced by 
hGH (Merimee TJ. and Grant M.B.: Growth hormone and its disorders. In: Principles and 
Practice of Endocrinology and Metabolism. Edited by Becker, K.L., Philadelphia, J3. 
Lippincott Company, pp. 125-134, 1990). 

[022] The most recent findings in humans show that there is a systemic increase of NO 
(nitric oxide) and cGMP under a substitution of recombinant produced hGH (r-hGH) in 
patients with hGH deficiency (BBger R.H. et al: Nitric oxide may mediate the hemodynamic 
effects of recombinant growth hormone in patients with acquired growth hormone deficiency. 
J. Clin. Invest. 98: 2706-2713, 1996). This NO-cGMP path presents a very important positive 
significance in achieving penile erection (Burnett A.L, et al.: Nitric oxide: a physiologic 
mediator or penile erection. Science 257: 905, 1993). Likewise, recent findings derived from 
animal experiments using rats were able to show that an increase of NOS (nitric oxide 
synthase)-containing nerves (generating NO) in CC and dorsal penile nerves occurred under 
substitution of hGH. This took place despite initiation of neurogenic damage some weeks 
before (Jung G.W. et al.: Growth hormone enhances regeneration of nitric oxide synthase- 
containing penile nerves after cavernous neurotomy in rats. J. Urol. 160: 1899-1904, 1998). 
The patent W098/42361 (Human erectile dysfimction and methods of treatment) stems fi-om 
these results and describes the indication of hGH therapy for the prevention and treatment of 
neurogenic erectile dysfimction of different aetiologies (condition following extensive pelvic 
operations or pelvic trauma, diabetes, alcoholism and aging process). 

[023] Our findings on human models show for the first time a positive causal connection 
between sexual stimulation, increase of hGH and penile erection. The reduced (often totally 
lacking) increase of hGH in patients with ED emphasizes the importance of this hormone. 



The in vitro data conclude that the NO-cGMP path is activated by hGH, leading to relaxation 
of the CC, thus resulting in penile erection. 

[024] The appropriate therapy for all patients (both sexes) with sexual ftinctional disorders 
includes peripheral blood sample to determine the basal hGH concentration. This form of 
therapy is undertaken independent of the underlying aetiology(ies). Following this, a further 
blood sample is taken under sexual stimulation (audiovisual, tactile) in order to detect the 
stimulated hGH concentration. In cases of insufficient or no reaction at all to sexual 
stimulation (e.g. lubrication, penile erection) and inadequate increase of hGH concentration, a 
continuous, strictly controlled therapy with hGH should ensue for a certain period of time 
(e.g. 2-6 months). 

[025] Suitable pharmaceutical preparations for therapy include solid or liquid forms of 
administration for oral intake, such as tablets, capsules or emulsions, parenteral forms of 
administration for injection or non-invasive application or transdermal topical systems, such 
as plasters, creams, gels, lotions or transdermal films. The administered amount for successful 
therapy lies between 0.01 and 500 mg per dosage unit; recommended is between 0.1 and 100 
mg. 

[026] Improvement of therapy outcome can be achieved by administration of a combinatbn 
of medicaments containing, besides hGH, a synergic combination of substances which lead to 
GH stimulation, induce a GH analogous effect or promote IGF-I release. 

[027] These substances do not have to be combined into one particular medication, but can 
be administered in separate suitable galenic preparations to be taken at the same time or taken 
separately according to the specific course of therapy. It is essential that the specialist 
instructs and informs the patient with regards to the suitable dosage or in which combination 
the medicaments should be taken, likewise which substance should be administered to ensure 
the best possible therapy outcome. Furthermore, it is permissible to combine several of the 
named substances to treat the individual patient accordingly. 

[028] The suitable substances to be used as a combination therapy in order to achieve GH 
stimulation are familiar to the specialist. For example, arginine, alpha 1 and alpha 2-agonists, 
such as clonidine, norepinephrine or salbutamol, glucagon, pyridostigmine, galanine, GH- 



releasing hormone, NPY (neuropeptide Y) and dopamine agonists, such as apomorphine, 
quinpirole or cabergoline. 

[029] Suitable substances which induce a GH analogous effect include, for instance, GHRP 
(growth hormone, releasing hexapeptide, hexareline), GH releasing peptide 1, 2, 6 and non- 
peptidergic agonists of growth hormone releasing peptide such as MK 0677, EP 51389 (2- 
methylalanyl-2-methyl-D-tryptophyl-2-methyl-D-tryptophanamide), L 692429 (3-amino-3- 
methyl-N4(3R)-2,3,4,54etrahydro-2-oxo-14[lH4etrazol-5-yl)[l,r-biphenyl]-4-y^ 
lH-l-benzazepine-3-ylJbutanamide], or L 692585 (3-[[(2R)-2hydroxypropyl]amino]-3- 
methyl-N-[(3R)-2,3,4,5-tetrahydro-2-oxo-l-[[2'-(lH-tetrazol-5-yl)[l,r-biphenyl]-4- 
yljmethyl]- 1 H- 1 -benzazepine-3-yl]-butanamide). 

[030] Suitable substances which promote IGF-I release include, for example, cannabinoide 
such as e.g. HU-210 (3-(l,l-dimethyIheptyl)-6a,7,10,10a-tetrahydro-l-hydroxy-6,6-dimethy]- 
6H-dibenzo[b,d]pyran-9-methanol) or serotonine receptor agonists such as e.g. 8-OH DPAT 
(8-hydroxy-2-dipropylamino)tetraline), or SC 531 16 (4-amino-5-chloro-N-[[(ls,7aS)- 
hexahy dro- 1 H-pyrrolizine- 1 -y l]methy l]-2-methoxy-benzamide) . 



WE CLAIM: 



Please cancel claims 1-1 1 without prejudice or disclaimer and add claims 12-18. 

12. (New) A method of treating femaled and male sexual functional disorders 
comprising administering an effective amount of a growth hormone, wherein the sexual 
functional disorder is manifested by lack or loss of libido, problems relying to orgasms, 
insufficient lubrication, or erectile dysfunction and wherein insufficient increase in hGH 
concentration occurs during sexual stimulation or a hGH deficiency exists. 

13. (New) The method of claim 12, wherein the growth hormone is administered 
in combination with a substance that leads to GH stimulation. 

14. (New) The method of claim 12, wherein the growth hormone is administered 
in combination with a substance that induces a GH analogous effect. 

15. (New) The method of claim 12, wherein the growth hormone is administered 
in combination with a substance that promotes IGF-I release. 

16. (New) A method of treating female and male sexual functional disorders 
comprising administering an effective amount of a substance that leads to growth hormone 
stimulation, wherein the sexual functional disorder is manifested by lack or loss of libido, 
problems relating to orgasms, insufficient lubrication, or erectile dysfunction and wherein 
insufficient increase in hGH concentration occurs during sexual stimulation or a hGH 
deficiency exists. 

17. (New) A method of treating female and male sexual functional disorders 
comprising administering an effective amount of a substance that induces a growth hormone 
analogous effect, wherein the sexual functional disorder is manifested by lack or loss of 
libido, problems relating to orgasms, insufficient lubrication, or erectile dysfunction and 
wherein insufficient increase in hGH concentration occurs during sexual stimulation or a hGH 
deficiency exists. 

18. (New) A method of treating female and male sexual functional disorders 
comprising administering an effective amount of a substance that promotes IGRl release, 
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wherein the sexual functional disorder is manifested by lack or loss of libido, problems 
relating to orgasms, insufficient lubrication, or erectile dysfunction and wherein insufficient 
increase in hGH concentration occurs during sexual stimulation or a hGH deficiency exists. 
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Administration of Growth Hormone (hGH) for Therapy of Sexual Fundt ional Disofders 



This invention concerns the introduction of human growth hormone (hGH, GH) for the 
manufacture of medicaments for the treatment of sexual functional disorders in both male 
and female patients as well as the specific methods of treatment undertaken. 

Symptoms indicating sexual functional disorders are, for example, lack or loss of libido, 
problems relating to orgasms, insufficient lubrication and erectile dysfunction (ED). It could 
be deduced from certain cases that the basic aetiologies leading to these sexual functional 
disorders were due to a number of different reasons. Apart from the cases of mixed 
aetiologies, vascular (arterial, venous), psychogenic, neurogenic, medicamentous-induced 
and cavernous sexual functional disorders are also differentiated. 

Taking into consideration the nature of the underlying aetiologies, causal therapy of the 
sexual functional disorders is undertaken whenever possible. Up till now this method of 
therapy has only proved successful in the rare cases (e.g. by psychotherapy, hormone 
treatment, a change-over of medication) so that the main methods of therapy still remain 
unspecific. 

There are many different methods of therapy are available for males with ED compared to 
those available for females with sexual functional disorders. These include oral, topical, 
intracavemous, intraurethral and also a combination of drugs. These methods do not 
constitute a causal therapy, rather the aim is to achieve a direct or indirect relaxation 
(flaccidity) of the corpus cavernosum smooth musculature and the penile arteries. Together 
with an increase of blood circulation, penile erection is achieved. Furthermore, the vacuum 
pump, arterial shunt procedure, venous closure operations and penile prosthesis 
implantations are also methods used for therapy. Until the introduction of sildenafil 
(VIAGRA®), the most widely used form of therapy involved the administration of 
intracavemous vasoactive substances. At the present time, sildenafil is used as the so-called 
„first line therapy" providing there are no known contraindications. The oral 
phosphodiesterase type 5 inhibitor (PDE5) does not provide a basis for causal therapy. With 
the inhibition of PDE5, hydrolysis of cyclic guanosinmonophosphate (cGMP) of an 
intracellular second messenger is prohibited, resulting in relaxation of the corpus 
cavernosum smooth musculature. This effective mechanism is assumed beneficial for the 
increase of lubrication in women, however, recent studies have yet to prove its effectivity. 

The aim of this innovative breakthrough was to present a new therapy for both males and 
females suffering from sexual functional disorders. 



Surprisingly, it has been shown that the growth hormone (hGH) plays an essential role in 
sexual stimulation, as an enormous unexpected increase of this hormone was seen to be 
present at the onset of sexual stimulation. 

The focal point of this breakthrough is therefore the use of hGH for the manufacture of 
medicaments for the treatment of sexual functional disorders in both males and females with 
e.g. lack or loss of libido, problems relating to orgasms, insufficient lubrication and erectile 
dysfunction and for the therapy of the aforesaid functional disorders. 

A further issue is the use of hGH for the therapy of functional disorders in synergic 
combination with effective substances which * result in GH stimulation, induce a GH 
analogous effect or promote IGF-I release. 

The scientific results described are emphasized as follows: 

Figure 1 shows the average values and standard deviations of the growth hormone (hGH) 
concentrations (ng/ml) in cavernous and peripheral blood samples taken from 35 healthy 
probands during the four different phases of the penile erectile tissue (flaccidity, tumescence, 
rigidity and detumescence). 

Figure 2 shows the average values and standard deviations of the growth hormone (hGH) 
concentrations (ng/ml) in the cavemous and peripheral blood samples during the three 
different penile phases (flaccidity, tumescence and detumescence) in 36 patients with 
erectile dysfunction. Rigidity was not achieved due to disorder of patient. The axis scale was 
selected as in Figure 1 in order to demonstrate cleariy the difference (P<0.05). 

Figure 3 shows the average values and standard deviations of the dose-dependent decrease 
in relaxation of 12 human corpus cavernosum strips after application of recombinant hGH. 

Figure 4 shows the average values and standard deviations of dose-dependent increase of 
cyclic guanosinmonophasphate (cGMP) of 3 human corpus cavernosum strips respectively, 
following incubation with recombinant hGH or sodium nitroprusside (SNP). Incubation with 
SNP was carried out using a concentration of 0.01 and 1 mMoI. For this reason, no value for 
SNP was achieved with 0.0001 pMol. 

In order to gain a better understanding of the physiology of a naturally induced erection and 
the pathophysiology of erectile dysfunction, a new method of investigation was developed. 
This involved detection of endogenous human neurotransmitters, neuromodulators and 
hormones which might have some connection with an erection or its sexual function. These 



new methods of investigation aim to improve the diagnostics and therapy (application of 
endogenous substances and causal therapy) for those patients with sexual functional 
disorders. 

Blood was taken simultaneously from the corpus cavemosum (cavernous) and the cubital 

vein (peripheral) in 35 healthy probands during the phases of flaccidity, tumescence, rigidity 

and detumescence. Audiovisual and tactile means were then provided to aid sexual 

stimulation (Figure 1). The procedure involving 36 patients with ED was identical to that of 

the healthy probands with the exception of blood withdrawal during the rigidity phase, (this 

penile erection phase cannot be achieved in patients with ED) (Figure 2). The hGH 
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concentrations were determined with an immunoradiometric assay (IRMA), This form of 
investigation resulted in several new findings. 

1 . The highest increase of hGH concentration was found during tumescence, namely the 
point in time when sexual stimulation is at its peak. 

2. The peripheral and cavernous hGH concentrations showed no significant differences in 
direct comparison with all penile phases. Peripheral blood withdrawal proved sufficient. 

3. When comparing the healthy probands with the patients, there were significant 
differences with regards to the hGH concentrations, in particular, a significantly reduced 
increase of the hGH concentration during the tumescence phase. 

These data show for the first time the surprising causal connection of hGH formed by the 
hypophysis with sexual stimulation and the resulting penile erection. The reduced expression 
of hGH on sexual stimulation in patients is further proof for the significance of this hormone, 
the lack of which is connected with sexual functional disorders and erectile dysfunction in this 
study. 

By means of extensive in vitro investigations using human corpus cavernosum (CC) tissue 
as well as the in vivo results described, important indications could be deduced for the 
possible physiological connections between hGH and penile erection. 

1. Organ bath experiments (in vitro method to evaluate the relaxing properties of 
substances) with human CC were carried out to assess dose-dependent relaxations 
following application of hGH (Figure 3). 

2. Incubation experiments (in vitro method to evaluate the content of cyclic nucleotides in 
tissues in response to drug exposition, in this case cGMP, after incubation with various 



substances) with human CC were shown to have dose-dependent higher cGMP 
concentrations after application of hGH than was the case after incubation with sodium 
nitroprusside (SNP), a classic NO donator (Figure 4). 

Based on our human findings, it can be assumed that hGH plays a decisive role in sexual 
function (sexual stimulation), in particular, in penile erection. Furthermore, it was shown that 
the peripheral reaction of hGH induced an increase of cGMP, thereby physiologically forming 
a link between relaxation of CC with that of the ensuing erection. Due to the anatomical 
similarities in the structure of the penis and the clitoris and the physiological conformities 
regarding sexual stimulation (e.g. congestion of the genital organs mediated by 
neurotransmitter on relaxation of the smooth musculature), the described reaction of hGH in 
males must also apply to females too, since hGH is produced by the hypophysis in both 
sexes, therefore the same effect must also be evident in both sexes. 

With reference to the effect of hGH, it is already known that hGH does not focus on any 
particular tissue and that the activity and metabolism (anabolic) is increased in different 
tissues in both men and women. The growth hormone stimulates, for example, body growth 
(substitution in insufficient hGH-caused hyposomia) and protein metabolism (possible 
indication in cachexia, severe bum injuries and also anabolic abuse). Under the influence of 
hGH, an insulin-like growth factor I (IGF-I) is formed mainly in the liver but also in other 
tissues. This polypeptide (IGF-I) plays a significant mediating role in the process induced by 
hGH (Merimee T.J. and Grant M.B.: Growth hormone and its disorders. In: Principles and 
Practice of Endocrinology and Metabolism. Edited by Becker, K.L, Philadelphia, J.B. 
Uppincott Company, pp. 125-134, 1990). 

The most recent findings in humans show that there is a systemic increase of NO (nitric 
oxide) and cGMP under a substitution of recombinant produced hGH (r-hGH) in patients with 
hGH deficiency (Soger R.H. et al.: Nitric oxide may mediate the hemodynamic effects of 
recombinant growth hormone in patients with acquired growth hormone deficiency. J. Clin. 
Invest. 98: 2706-2713, 1996). This NO-cGMP path presents a very important positive 
significance in achieving penile erection (Burnett A.L et al.: Nitric oxide: a physiologic 
mediator or penile erection. Science 257: 905, 1993). Likewise, recent findings derived from 
animal experiments using rats were able to show that an increase of NOS (nitric oxide 
synthase)-containing nerves (generating NO) in CC and dorsal penile nerves occurred under 
substitution of hGH. This took place despite initiation of neurogenic damage some weeks 
before (Jung G.W. et al.: Growth hormone enhances regeneration of nitric oxide synthase- 
containing penile nerves after cavernous neurotomy in rats. J. Urol. 160: 1899-1904, 1998). 
The patent W098/42361 (Human erectile dysfunction and methods of treatment) stems from 
these results and describes the indication of hGH therapy for the prevention and treatment of 



neurogenic erectile dysfunction of different aetiologies (condition following extensive pelvic 
operations or pelvic trauma, diabetes, alcoholism and aging process). 

Our findings on human models show for the first time a positive causal connection between 
sexual stimulation, increase of hGH and penile erection. The reduced (often totally lacking) 
increase of hGH in patients with ED emphasizes the importance of this hormone. The in vitro 
data conclude that the NO-cGMP path is activated by hGH, leading to relaxation of the CC, 
thus resulting in penile erection. 

The appropriate therapy for all patients (both sexes) with sexual functional disorders includes 
peripheral blood sample to determine the basal hGH concentration. This fonm of therapy is 
undertaken independent of the underlying aetiology (ies). Following this, a further blood 
sample is taken under sexual stimulation (audiovisual, tactile) in order to detect the 
stimulated hGH concentration. In cases of insufficient or no reaction at all to sexual 
stimulation (e.g. lubrication, penile erection) and inadequate increase of hGH concentration, 
a continuous, strictly controlled therapy with hGH should ensue for a certain period of time 
(e.g. 2-6 months). 

Suitable phannaceutical preparations for therapy include solid or liquid fomns of 
administration for oral intake, such as tablets, capsules or emulsions, parenteral forms of 
administration for injection or non-invasive application or transdermal topical systems, such 
as plasters, creams, gels, lotions or transdermal films. The administered amount for 
successful therapy lies between 0.01 and 500 mg per dosage unit; recommended is between 
0.1 and 100 mg. 

Improvement of therapy outcome can be achieved by administration of a combination of 
medicaments containing, besides hGH, a synergic combination of substances which lead to 
GH stimulation, induce a GH analogous effect or promote IGF-I release. 

These substances do not have to be combined into one particular medication, but can be 
administered in separate suitable galenic preparations to be taken at the same time or taken 
separately according to the specific course of therapy. It is essential that the specialist 
instructs and informs the patient with regards to the suitable dosage or in which combination 
the medicaments should be taken, likewise which substance should be administered to 
ensure the best possible therapy outcome. Furthermore, it is permissible to combine several 
of the named substances to treat the individual patient accordingly. 

The suitable substances to be used as a combination therapy in order to achieve GH 
stimulation are familiar to the specialist. For example, arginine, alpha 1 and alpha 2-agonists, 



such as clonidine, norepinephrine or salbutamol, glucagon, pyridostigmine, galanine, GH- 
reieasing hormone, NPY (neuropeptide Y) and dopamine agonists, such as apomorphine, 
quinpirole or cabergoline. 

Suitable substances which induce a GH analogous effect include, for instance, GHRP 
(growth hormone, releasing hexapeptide, hexareline). GH releasing peptide 1, 2, 6 and non- 
peptidergic agonists of growth hormone releasing peptide such as MK 0677, EP 51389 (2- 
methylalanyl-2-methyl-D-tryptophyl-2-methyl-D-tryptophanamide), L 692429 (3-amino-3- 
methyl-N-[(3R)-2,3,4,5-tetrahydro-2-oxo-1-[[1 H-tetrazol-5-yl)[1 ,r-biphenyl]-4-yllmethyl]-1 H-1 - 
benzazepine-3-yl]butanamide], or L 692585 (3-[[(2R)-2hydroxypropyl]amino]-3-methyi-N- 
[(3R)-2,3,4,5-tetrahydro-2-oxo-1-[[2'-(1 H-tetra2ol-5-yl)[1 , 1 '-biphenyl]-4-yl]methyl]-1 H-1- 
ben2azepine-3-yl]-butanamide). 

Suitable substances which promote IGF-I release include, for example, cannabinoide such 
as e.g. HU-210 (3-(1,1-dimethylheptyl)-6a,7,10,10a-tetrahydro-1-hydroxy-6,6-dimethyl-6H- 
dibenzo{b,d]pyran-9-methanol) or serotonine receptor agonists such as e.g. 8-OH DPAT (8- 
hydroxy-2-dipropylamino)tetraline), or SC 53116 (4-amino-5-chloro-N-[[(1s,7aS)-hexahydro- 
1 H-pyrrolizine-1 -yl]methyl]-2-methoxy-benzamide). 



Patent Claims 

1. Use of growth hormone for manufacture of medicaments for the therapy of female and 
male sexual functional disorders, such as the lack or loss of libido, problems relating to 
orgasms, insufficient lubrication, erectile dysfunction for all aetiologies not treated in a 
causal manner, in cases of insufficient increase in hGH concentration during sexual 
stimulation and for those with hGH deficiency. 

2. Use of growth hormone according to Claim 1 in combination with substances which lead 
to GH stimulation, 

« 

3. Use of growth hormone according to Claim 1 in combination with substances which 
induce a GH analogous effect. 

4. Use of growth homione according to Claim 1 in combination with substances which 
promote IGF-I release. 

5. Use of substances which lead to GH stimulation according to Claim 1 . 

6. Use of substances which induce a GH analogous effect according to Claim 1 . 

7. Use of substances which promote IGF-I release according to Claim 1 . 

8. Use of growth hormone for the therapy of female and male sexual functional disorders 
such as lack or loss of libido, problems relating to orgasms, -insufficient lubrication, 
erectile dysfunction for all aetiologies not treated in a causal manner, in cases of 
insufficient increase in hGH concentration during sexual stimulation and for those with 
hGH deficiency. 

9. Use of substances which lead to GH stimulation according to Claim 8. 

10. Use of substances which induce a GH analogous effect according to Claim 8. 

11. Use of substances which promote IGF-I release according to Claim 8. 



Summary 



This innovative breakthrough concerns the use of human growth hormone (hGH, GH) alone 
or in combination with substances which result in GH stimulation, induce a GH analogous 
effect or promote IGF-I release for the manufacture of medicaments for the treatment of 
sexual functional disorders of both sexes and the methods of therapy of the named 
disorders. 



Figure 1 : Course of human groNwth hormone levels in the cavernous (CC = Corpus 
cavernosum) and the systemic blood (CV = cubital vein) of healthy males during penile 
flaccidity, tumescence, rigidity, and detumescence. All data are given in ng/mL as 
mean ± standard deviation of the mean. 

Figure 2: Course of hGH semm levels in blood samples taken during different penile 
conditions (flaccidity, tumescence, detumescence) from the corpus cavernosum (CC) 
and the cubital vein (CV) of patients suffering from erectile dysfunction. 

Figure 3: Relaxation of human corpus cavernosum strips in vitro induced by 

« 

cumulative addition of recombinant human growth hormone. Each point is expressed 
as percentage of maximum norepinephrine-HCI - induced tension and represents 
mean ± standard deviation of the mean of n = 12 determinations. 

Figure 4: Stimulating effects of recombinant human growth hormone (rhGH) and 
sodiumnitroprusside (SNP) on tissue levels of cGMP in isolated human cavernous 
smooth muscle strips. Each bar represents mean ± standard deviation of the mean of n 
= 3-6 determinations. 
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MERCHANT & GOULD P.C. 
United States Patent Application 
COMBINED DECLARATION AND POWER OF ATTORNEY 

As a below named inventor I hereby declare that: my residence, post office address and citizenship are as stated below next to my 
name; that 

I verily believe I am the original, first and sole inventor (if only one name is listed below) or a joint inventor (if plural inventors 
are named below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: USE OF GROWTH 
HORMONE (HGH) FOR THE TREATMENT OF SEXUAL FUNCTIONAL DISTURBANCES 

The specification of which 

a. ^ is attached hereto 

b. Q was filed on as apphcation serial no. and was amended on (if applicable) (in the case of a PCT-filed application) 

described and claimed in international no. PCT/EPOO/05517 filed June 15, 2000 and as amended on_ (if any), 

which I have reviewed and for which I solicit a United States patent 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended by 
any amendment referred to above. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19/365 of any foreign appUcation(s) for patent or inventor's 
cfrfficate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before 
tlja| of the application on the basis of which priority is claimed: 

a^ J] no such appHcations have been filed. 

b.;^ such applications have been filed as follows: 



FORI 


:iGN APPLICATION(S), IF ANY, CLAIMING PRIORITY UNDER 35 USC § 119 




APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


DATE OF ISSUE 
(day, month, year) 


IJ GERMANY 


199 27 678.1 


17/JUNE/1999 




ALL FORE 


IGN APPLICATION(S), IF ANY, FU 


.ED BEFORE THE PRIORITY APPLIC 


:ation(S) 


t|)UNTRY 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


DATE OF ISSUE 
(day, month, year) 











I hereby claim the benefit under Title 35, United States Code, § 120/365 of any United States and PCX international application(s) listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application in the 
manner provided by the fn:st paragraph of Title 35, United States Code, § 112, 1 acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior application and the national 
or PCX international filing date of this application. 



U.S. APPLICATION NUMBER 


DATE OF FILING (day, month, year) 


STATUS (patented, pending, abandoned) | 









I hereby claim the benefit under Title 35, United States Code § 1 19(e) of any United States provisional appUcation(s) hsted below: 



1 — — 


DATE OF FILING Pay, Month, Year) 







I acknowledge the duty to disclose information that is material to the patentability of this appHcation in accordance with Title 37, Code of 
Federal Regulations, § 1 .56 (reprinted below): 

§ 1.56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest. The pubHc interest is best served, and the most effective 
patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings of all 
information material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of candor 
and good faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individual to be 
material to patentability as defined in this section. The duty to disclose information exists with respect to each pending claim until the 
claim is canceled or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability of a 
claim that is canceled or withdrawn from consideration need not be submitted if the information is not material to the patentabihty of any 
claim remaining under consideration in the application. There is no duty to submit information which is not material to the patentability of 
any existing claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if all information 
known to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner 
prescribed by §§ L97(b)-(d) and 1.98. However, no patent will be granted on an appHcation in connection with which fraud on the Office 
was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The OfiTice encourages 
applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent ofiFice in a counterpart application, and 

(2) the closest information over which mdividuals associated with the filing or prosecution of a patent application 
believe any pending claim patentably defmes, to make sure that any material information contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information already of record or 
b^g made of record ia the application, and 

^ W It establishes, by itself or in combination with other information, a prima facie case of unpatentability of a claim; 



ory 

is 



(2) It refutes, or is inconsistent with, a position the appUcant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A ;||-ima facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under the 
piigonderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with the 
specification, and before any consideration is given to evidence which may be submitted in an attempt to estabUsh a contrary conclusion of 
patentability. 



(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

( 1 ) Each inventor named in the application: 

(2) Each attomey or agent who prepares or prosecutes the appUcation; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and who i 
associated with the mventor, with the assignee or with anyone to whom there is an obligation to assign the appUcation. 

(d) Individuals other than the attomey, agent or inventor may comply with this section by disclosmg information to the 
attomey, agent, or inventor. 



(e) In any contmuation-in-part application, the duty under this section includes the duty to disclose to the Office all 
information known to the person to be material to patentability, as defined in paragraph (b) of this section, which became available between 
the filmg date of the prior application and the national or POT international filing date of the continuation-in-part application 
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who/which first sends/sent this case to them and by whom/which I hereby declare that I have consented after ftill disclosure to be 
represented unless/until I instruct Merchant & Gould P.C. to the contrary. 

I understand that the execution of this document, and the grant of a power of attorney, does not in itself establish an attorney-client 
relationship between the undersigned and the law firm Merchant & Gould P.C, or any of its attorneys. 
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Please direct all correspondence in this case to Merchant & Gould P.C. at the address 

Merchant & Gould P.C. 
P.O. Box 2903 
Minneapolis, MN 55402-0903 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1 00 1 of Title 1 8 of the United States Code and that such willfiil false statements 
may jeopardize the validity of the application or any patent issued thereon. 
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